Introduction
Return on investment is centered on effective management of assets towards the achievement of a certain gain or return. As the importance of intangible assets increases in terms of its impact on the valuation of companies, organizations must become more effective and efficient in the management of these assets in order to remain competitive and maximize shareholder value.
Organizations primarily categorize assets into four different groups. These are identified as Financial Capital, Human Capital, Intellectual Capital and Social Capital. Financial and human capital as their names indicate, are accumulations of the respective monetary and human resources, whereas intellectual capital is the accumulation of knowledge and know-how and social capital the accumulation of networking-based relationships that define and support communities of interest and practice.
Methodologies, processes and tools have long been established to effectively manage financial capital. It consists of the investment of financial resources in an organization in anticipation and expectation of a certain rate of return on the investment. The amount of investment and the amount of return can be precisely measured and as a result, subsequently managed.
The output of human capital operating within certain processes is also well understood and somewhat predictable. Through the consolidation of current estimates with historical records of actual output, organizations within certain industries can determine the amount of human resources to invest in order to produce a certain level of production or specific outcomes.
When it comes to the measurement and management of intellectual capital and social capital, the expertise of organizations greatly diminish. This is most likely due to the lack of ability to accurately characterize and measure these intangible assets. The tangible assets such as financial and human capital are fundamentally different than the intangible assets categorized as social and intellectual capital.
Intellectual capital is an agglomeration of explicit and tacit knowledge, codified information and intrinsic know how. It is rooted in the experience and expertise of the individuals belonging to the organization. Whether it is specifically documented and communicated or based on the "intuition" of individual decision makers, intellectual capital is clearly an asset that, if well managed, can provide significant added value to the worth of an organization.
Social capital consists of networking, relationships, and good will. It is built through awareness and trust of potential partners both internal and external to the organization. An individual must first identify that another individual or organization has knowledge that if acquired, would lead to greater productivity in one's activities or within one's own organization. The individual must then develop a relationship of trust so that knowledge is shared openly. An invisible as well as a visible network of peers develop relationships and implement processes which facilitate the sharing of knowledge. This is primarily done formally within a community of practice consisting of individuals with similar skills and responsibilities. It can also be very effective when done with complementary or overlapping communities of practice whereby an interdisciplinary approach to problem solving can be enacted. This can lead to superior solutions and subsequently to greater valuation and higher return on investment.
The following table provides examples of the types of capital, categorizing them as tangible and intangible assets. Intangible and tangible assets are not completely independent. Intangible assets coexist within the same organizational environment along with tangible assets and are impacted by management decisions either purposefully or unknowingly. Thus they should be comanaged by the development of an understanding of their relationships. This involves the act of comparing and contrasting the effects of changes in inputs and processes on the outcomes relative to tangible and intangible assets.
Type of Capital Type of Asset Examples
This paper addresses three key questions associated with the relationship of intangible assets to tangible resources and tangible outcomes:
1.
Why is it important to measure the impact of intangible assets on tangible resources and tangible outcomes?
2.
How can an organization measure the impact of intangible assets on tangible resources and tangible outcomes?
3.
How can an organization manage intangible assets more effectively and efficiently to produce superior outcomes?
Business is conducted via an understanding and implementation of a economic model. The economic model is determined by the market place and the market forces associated with a particular industry. An organization will develop or adapt a business model based upon their desired role within an economic model. The business model is defined by business processes with which the organization performs its role. Finally, the business processes are supported by technology. In order to fully appreciate or determine the appropriate technology to support an organization, each of these layers must be understood relative to the particular organization (see Chart One).
[Insert Chart One here]
The business is managed by the monitoring of key indicators that provide an indication of the effectiveness of the use of key resources. Stockholders are looking for a certain return on the money invested in the organization. It is the responsibility of management to maximize that return while taking the strategic objectives of the organization under consideration. One organization's most important objective may be simply to maximize profit. Another organization may have a strategic objective with the key consideration being that of growth or expansion. The senior management's decisions may lead to an optimal return on investment while achieving the more highly prioritized growth objective.
In either case, the organization will use certain business measurements with which to make decisions. In using a budgeting process to plan the use of resources, it begins with the development of a sales or production forecast. Various segments of the organization make a determination of how much resource (people, dollars, and capital) they will consume in order to support this forecasted output. The resources are allocated to the various parts of the organization. There is normally a negotiation component within the budgeting process because resources are finite and therefore their use must be prioritized.
The resource requests and subsequent prioritization process utilize historical data to estimate the expected return on the invested resources. Over time, the actual outcomes are captured and assimilated into the model leading to the production of more accurate estimates. The measurements of these actual outcomes are normally converted to a dollar value that is ultimately considered in the determination of the return on investment of the total organization.
Whether the primary strategic objective of an organization is profitability or growth, the organization must have the ability to understand its use of resources and its effectiveness in gaining benefit from this investment. Since the measurements of the outcomes are used to determine the amount and timing of investments, it is important to consider the total investments and total benefits. This statement begs the question of what is missing from the measurement of outcomes. The answer is that the impact of intangible assets is not accurately measured. Intangible assets have a positive impact on the productivity of an organization. One important reason for understanding this impact is to ensure that the organization makes the appropriate investment decisions. An objective of the budgeting process is to allocate the resources in a way to most effectively and efficiently reach the strategic objectives of the organization. This includes achieving a certain level of return on investment.
Stephen Denning [13] states that the most effective way to communicate is by telling a story. This paper will use the story of a large and truly global organization we dubbed "Global Knowledge Limited" (or GKL) to illustrate the importance of accurately measuring the impact of intangible resources on tangible outcomes. The authors do not expect that this story will have a springboard effect of causing organizations to reinvent themselves, however, the hope is that it will lead to a greater understanding of the need to measure intangible impacts. In that light, we move to the first of the three questions upon which this paper is focused.
The first key question is, "Why is it important to measure the impact of intangible assets on tangible resources and tangible outcomes?"
The premise of this paper is that an organization can be more productive by managing its intangible assets. If the impact of intangible assets on the actual outcomes is not adequately understood, an organization may not make the appropriate investment decisions. This is key because in order to effectively manage intangible assets, an investment of resources is required. The measurements of outcomes that are used in the budgeting process must contain an indication of the return on investment in knowledge management so that it can be properly prioritized among other investments.
GKL's approach for implementing knowledge management is used to show examples of the kinds of problems and issues that arise when the outcomes of intangible assets are not adequately represented in the budgeting or investment process. It will demonstrate the need for more functional and consistent measurements of the impact of intangible resources on tangible outcomes.
Richard Granger [18] in an Arthur D. Little, International report states that "industries heavily relying on knowledge seem to be valued relatively more highly." Therefore this paper will focus on knowledge, the intangible asset that provides the most relative benefit to organizations. Knowledge management is the process used to increase the benefit obtained from this asset. This leads to another item to be addressed in this paper:
The second key question is, "How can an organization measure the impact of intangible assets on tangible resources and tangible outcomes?"
There are four steps that must occur in order for an organization to effectively measure intangible assets.
1. The organization must understand the intangible assets that it possesses.
2. These intangibles assets must be linked to tangible resources.
3.
The results or outcomes must be included in the budgeting process.
4. There must be a continual cycle of "Link, Measure, Manage, and Budget" that will allow the effective operationalization of steps 1 through 3.
Once put in motion, there must be a continual flow in order for the process to be effective. This chart illustrates the concept of Link, Measure, Manage and Budget which will be addressed in more detail in the recommendations at end of this paper.
The GKL is used as a case study to illustrate the operationalization of the concepts presented in this paper. This case provides an example of the linkage between measuring intangibles and the particular challenges facing a manager of knowledge management with regards to budgeting allocation and resource allocation.
The GKL case consists of a presentation of the business situation which existed at a certain point in time. The purpose of the case is to illustrate the complexity of the business decisions and to provide enough information from which alternative courses of action can be determined.
As the title of this paper suggests, it involves providing insight on how an organization can approach the implementation of a process to measure the impacts of intangible resources on tangible outcomes. By no means do the authors of this paper suggest that this is only course of action that can be concluded from the reading of this case.
2.0
Case Study Individuals and organizations are faced with an avalanche of data and information that may be critical in nature but hard to properly manage and leverage:
We must understand the role of knowledge management in fostering a synergistic symbiosis between information technology and managerial and organizational cognition. Both information technology and knowledge management can be perceived as strategic enablers of managerial and organizational cognition (Carayannis, 1998 ).
Carayannis [14] observes that while information technology can be considered as a value-adding technological infrastructure, knowledge management can be viewed as a socio-technical system of tacit and explicit business policies and practices. These are enabled by the strategic integration of information technology tools, business processes, and intellectual, human, and social capital (The Conference Board, 1996). The advent of internet-related information technology such as intranets, extranets, and intelligent agents has contributed significantly to the increased interest in knowledge management:
"Organizations are beginning to connect themselves in ways that they hadn't planned for or expected...Groups, departments, and teams suddenly find themselves being able to share information that they hadn't been able to share before." ( what is termed as the information technology productivity paradox (Brynjolfsson, 1993 (Brynjolfsson, , 1994 (Brynjolfsson, , 1995 (Brynjolfsson, , 1996 . The "one size fits all" solution that technology vendors promote often does not work and it is in this very context that understanding the nature of organizational culture and managerial and organizational cognition is key: "Many of the most valuable efforts to encourage knowledge creation and distribution have little to do with new technology, especially when the knowledge is complex and tacit, and therefore resists codification. In fact, some of the most productive knowledge projects are low tech." (The Conference Board, 1996).
In the context of better understanding knowledge management, we need to focus on best practices for individual and organizational learning. For this we quote a study by the Failure to learn is a common result of exclusion from participation
7.
We already have a society of lifelong learners
The first principle addresses the relationship between social fulfillment and learning.
Learning is enhanced by integration within the social environment of individuals and organizations. In GKL, this principle is supported by implementation of a holistic approach to development. This approach is inter-disciplinary in nature, taking into consideration social, political, and technical implications in the execution of development projects.
These principles are independent of technology and technological infrastructure.
Their applicability to GKL's business situation is independent of the tools involved in the implementation. GKL has adhered to the remaining Institute of Learning seven principles by the development of affinity groups and other complementary processes. Affinity groups have been identified as the "heart and soul" of the GKL efforts [Quoting a Senior VP of GKL]. The principle behind the formation of the affinity groups is to provide a forum for socialization among people with similar expertise and interests. The objective of this socialization is knowledge sharing within and among the various communities.
Knowledge within GKL is not created solely within an academic setting. In addition to being a product of the rigors of research, the majority of the GKL's knowledge base is actually acquired via the execution of development projects. This is consistent with the principle of knowing by doing and by trying. The individuals within the organization enhance their knowledge and expertise by working on various projects often having similar characteristics but in totally different environments. These new situations force the individuals to be adaptive and enrich their specific expertise with contextual knowledge and application-specific insights.
Although GKL shares knowledge on a world-wide basis, each region has management autonomy. This is an important ingredient in the learning process.
Individuals must participate in order to learn. This autonomy provides opportunities for members of departments to be engaged in truly meaning roles. Their decisions and actions have direct consequence on the outcomes. This situation not only increases the opportunity for learning per se, but also creates an environment to enhance the quality of learning and the creation of new knowledge along with the diffusion and absorption of knowledge. GKL staff can better accomplish their mission by leveraging local, indigenous knowledge and know-how along with their in-house expertise, and in this sense,
As GKL develops the next steps along its journey of discovery, the remaining principles should be more effectively demonstrated.
Some of the questions that must be understood in the development of the next steps are: 
Knowledge Management at GKL
Knowledge management can be viewed as the process for knowledge sharing
Information is defined as data arranged in meaningful patterns, while knowledge is an idea or fact that is believed and is reliable .
Moreover, the key dimensions of a knowledge program can be considered to be: 
Motivation for Knowledge Management Initiative
As we move into the 21st century, it is apparent that the most successful organizations will be those which promote a culture of creativity and innovation. The key to innovation is knowledge. It is not just data nor information alone that is required, but knowledge that can be shared among the shareholders in an endeavor sparking the imagination and leading to solutions that heretofore could not be speculated.
In 1995, GKL's president announced a strategic initiative to reorganize and refocus operations to improve its accountability, efficiency and effectiveness. Central to the initiative was a plan to transform GKL into a knowledge based business. GKL was in a unique position to collect and redistribute all knowledge about development. This included knowledge related to task management, prior experiences, existing tools and, the expertise of external partners. The goal was that by the year 2000, the GKL would become a "knowledge enterprise."
Since the implementation of the strategic initiative, GKL has become a sought after resource for knowledge on development issues. Within their departments, they publish a wealth of information which is used by organizations world wide as input into their decision making processes. The expertise of their employees is acknowledged by both government and private industry. The GKL published a document that addresses the question of multi-disciplinary planning and promotes a holistic approach to development.
It emphasizes the consideration of social, economic and political factors while stressing the importance of partnerships among governments and the private sector with an orientation towards results. They state that investments should be made in developing indicators which are linked to learning and accountability.
In the 21st century, GKL and other successful institutions will utilize knowledge to stimulate creativity and innovation. These goals must be a integral part of the strategy of the organization. The GKL understands this concept and actions have been taken to position the organization to capitalize on its knowledge asset.
The following statements were agreed upon by GKL senior management which supports the knowledge management endeavor:
1. We will lose our competitive edge, unless we make knowledge an integral part of our ways of doing business 2. We will not succeed in our mission to fight poverty, unless we share knowledge on a much larger scale than we are used to 3. We will fail in our traditional business, unless we help our clients to exploit the opportunities which the economies of the 21st century will offer This is an organization having the foresight to fully understand the role that they must play in the future to be successful. Having understood this vision, the next question is, "how does the organization position itself through a change in culture, implementation of technology, and other methods to proactively adapt to ensure its success?"
Most affinity groups are self-contained within an individual department. Funding is in a line item of the departmental budget. One major affinity group had no budget of its own, but instead depended primarily on funding from its three sponsoring departments.
During its initial phase of operation, this was not a problem. All three sponsors recognized the joint value of the activities of the affinity group. Therefore, the affinity group simply proposed an annual plan of activities, which was presented to each of the sponsoring organizations. Each sponsor contributed a predetermined amount to the operating budget. Since this particular affinity group did not have its own budget code, this was actually a "virtual budget" assembled from the different funding pools. While the sponsors occasionally "earmarked" some portion of their funds for specific activities, in general the funds were pooled and used to support the full range of affinity group activities.
Emerging Organizational Problems
Beginning in FY2000, the organizational arrangement supporting the multi-sponsored affinity group began to break down. GKL's implementation of an enterprise software system required that all activities of employees be strictly accounted for, with time spent billed to specific budget codes. Since this specific affinity group had no independent budget codes, all activities had to be allocated to one of the departmental sponsors. This created problems, as some activities were originally funded across sponsors. For example, programmer maintenance of the portfolio database was funded by one department, while updating the database content was funded by another. This arrangement could no longer be supported under the new accounting structure. Also, all employees had to bill their time to specific budget codes, so the affinity group members were forced to relate every activity to one department or another.
The problems this caused for the multi-sponsored affinity group were immediately apparent. Now that activities were linked to specific department funds, no sponsor wanted to fund activities which would benefit other departments. Also, the affinity group had to develop a separate work plan to present to each of its three major sponsors.
Finally, any activity of the affinity group members, even responding to small help desk inquiries, had to be attributed to one of the departments, even if the request came from elsewhere in the organization.
The creation of the affinity group formalized activities that had been working on an informal basis. As a result of the budget cuts, people were now charging for knowledge sharing that had been occurring freely between coworkers. The charge code process put pressure on the informal activities and destroyed a critical mass of trust among employees. Instead of creating a community of practice, formalization of the affinity groups created a community of standards.
As a result, "ear-marking" of funds by the departments became the norm rather than the exception. Sponsoring departments required that the affinity group conduct training seminars which addressed only issues specific to the individual departments. Some activities could be jointly funded, but the affinity group was forced to maintain strict accountability to demonstrate that the distribution of value generated by those activities matched the share of funding contributed by each department.
The sponsoring departments also began to withdraw funding from the multisponsored affinity group as they focused on their own specific mission priorities. The affinity group was forced to seek special short term funding from a corporate department as opposed to the operational sponsoring departments. It is important to note that this earmarking of funds contributes to the ineffectiveness of the affinity group. If intangible assets are not explicitly earmarked with tangible resources, they will be prioritized lower than tangible assets and eventually may be eliminated from the budget. This was described as leading to the focus on financial drivers at the expense of strategic objectives. Intangible assets must be supported by tangible resources otherwise they cannot be leveraged. The benefit of intangible assets would not be reflected in the tangible outcomes.
The affinity groups may have exposed a flaw in the organizational structure which prevent the organization from thinking strategically and identifying superordinate goals.
This may have been an indication that commitment to the affinity groups was not shared at a high enough level in GKL. Knowledge was not one of the primary outputs and was either not measured accurately enough or not important enough to fund adequately. This misaligned architecture plus the defensive environment caused dysfunctional behavior.
The situation was characterized by insufficient connectivity among people, resources and management structure that led to insufficient responsiveness across the organization.
GKL effectively managed for a flat organization but the pervasive silos affected organizational behavior producing sub optimal outcomes. The sub par linkages between intangible assets and tangible resources and sub optimal or insufficient measurement technologies and tools prevented people in the organization from managing intangible assets effectively and efficiently.
Synthesis of Observations on GKL
There are a few themes which can be drawn from the story of the GKL's implementation of affinity groups. The first is the complexity of the budgeting process in providing funding for activities that support the entire organization when the budgets are departmentalized. The second is understanding how organizational structure affects the ability of an organization to achieve its objectives. Although this particular story is about the GKL, parallels can be drawn to other organizations experiencing the similar situations. Therefore recommended courses of action for the GKL may be applied more generally to other organizations.
The GKL case provides insight to the first question posed by this paper as to why it is important to measure the impact of intangible resources on tangible outcomes. It is primarily based on the need to justify the investments required to implement an effective knowledge management program. Secondarily is it necessary in order to monitor progress.
Knowledge management has seven basic tenets (Denning, 1998):
1. Strategy -collective visioning as to how sharing knowledge can enhance organizational performance 2. Organization -to support enterprise wide knowledge sharing 3. Budget -appropriate funding needs to be provided 4. Community -based on affinity created by common interest or experience 5. Technology -must draw upon the tacit understanding of human beings (face-toface, telephone, video will always be a part), must develop user friendly tools 6. Incentives -to change behavior from silo to horizontal focus 7. Measurement -necessary to prevent premature abandonment of successful efforts, justify knowledge management investment GKL has made progress in some of the areas. They have developed a strategy upon which success is based on their ability to effectively share development knowledge on a world-wide basis. In doing so, GKL will become the benchmark for best practices.
The senior management of the GKL supports knowledge sharing at the enterprise wide level. However, whether the institution is properly organized and has the proper incentives in place to most effectively support this objective remains in question. The current budgeting process needs improvement. Once the process for sharing interdisciplinary knowledge is established, an appropriate method of funding must be established. The creation of affinity groups was the first step in organizing to promote knowledge sharing. These communities of practice are effective within specific knowledge areas. The organization must be improved in order to be more effective for sharing knowledge across disciplines.
[Insert Chart Two somewhere here]
In the 1950's through the 1970's, organizations collected data. They used this data to create products for internal use as well as the marketplace. From the 1970's and into the 1990's, organizations manipulated the data and derived information that was used to formulate solutions.
Carayannis [14] proposes that the primary process by which firms change their capabilities to better fit the environment is through learning. In the case of learning like the case of most other fundamental concepts, there is little consensus as to what learning is and how it takes place. In economics, learning is perceived as tangible, quantifiable improvements in value-adding activities, in management, learning is seen as the source of It is this organizational change which will facilitate more effective management of knowledge within GKL. Organizational knowledge can be enhanced through the use of information technology and knowledge management processes. The tools and technology exists for GKL to more effectively implement knowledge sharing processes. This information technology is used to improve the technological infrastructure. There are also social-technological decisions that must be made by GKL. The resolution of the issues will facilitate GKL's progress on improving their knowledge management program.
More effective business policies and practices will be enacted to promote exploitation of the benefits of explicit and tacit knowledge.
In other words, GKL can take steps to unlock its knowledge potential. As an organization matures in its ability to manage intangible assets, it moves along a continuum from potential to added value. There are two stages of potential. Potential can be unrealized or realized. Unrealized potential is the situation where as an organization is unaware of the knowledge that they possess. They do not know what they know. As awareness progresses, the organization begins to gain an understanding of their intangible assets but the environment does not provide the mechanism for leveraging what they know. In this stage the potential is realized but there is no value add.
In the later two stages of maturity, an organization does experience value add from the intangible assets within their control. However, in the third stage, the value added is not effectively leveraged. An example is the situation where an organization produces superior solutions but have sub par processes in place for execution. It has awareness but may not be able to leverage the knowledge because it is captured in an incomplete manner.
The final maturity stage is one in which value add is an extrinsic capability of the organization. This is characterized by an organization that produces superior solutions and performs via superior processes. The value add of the intangible asset is effectively captured and reflected in the tangible outcomes. In implementing this IML, it is important that:
Stages Characteristics

Potential
The organization must inventory and assess the intangible assets that it possesses.
2. These intangibles assets must be linked / mapped into tangible resources.
The results or outcomes must be included in the budgeting process.
4. There must be a continual cycle of Link, Measure, Manage, and Budget serving to increasingly fine-tune the process itself.
We now discuss in more detail each one of these key action items.
Step 1: How can an organization inventory and assess the intangible assets in its possession?
Sveiby offers an alternative to categorize intangible assets as relational capital, structural capital and human capital. An organization must identify the intangible assets that it possesses in order to understand the appropriate investments to make to ensure that the benefits from these intangible assets are optimized. Depending upon the industry and the organization, the intangible assets may vary. The list below is not all-inclusive, however, it will provide a basis from which an organization can begin to identify their own. Although the existence of intangible assets is readily accepted, there are very few companies that measure the quantity or value of the intangible assets within their organization. This is due to the difficulty of establishing a baseline as well as the difficulty of measuring progress against the current baseline. In order to establish the current baseline, an expectation or criterion must be developed to gauge the quantity or value of the intangible assets. At that point, a methodology for collecting and reporting improvements to the baseline must be developed and implemented to track progress.
Relational
The intangible that will be the most crucial to the success of organizations in the future is knowledge. The effective management of knowledge will be the differentiator between success and failure. Therefore it is important that organizations gain an understanding of the affect that knowledge assets have on their outcomes. The baseline is the point from which progress will be measured.
The baseline should be constructed from three perspectives. It should include: The metrics developed will independently measure these three perspectives of the knowledge management value chain.
[Insert Chart Four somewhere here]
One of the most expensive resources used by organizations is the human resource. In many industries, training is very expensive. At a minimum there is lost productivity when less experienced people are performing skilled tasks. Therefore it is to the benefit of an organization to develop as steep a learning curve as possible. Knowledge sharing is one of the mechanisms for doing so. How much influence knowledge sharing has on increasing the speed of learning should be a key input into the decision of how much to invest in knowledge sharing.
It is readily accepted that access to information and the ability to question more highly skilled individuals can decrease the amount of time it takes for a person to improve their own skills. Two questions come to mind. One is, "what is the best method for imparting this knowledge?" The second question is "how much improvement can be attributed to knowledge sharing?"
The aspect of "best" method implies the ability to measure how well the knowledge is gained and used. Current metrics can only provide circumstantial support for describing a methodology as the best practice. In order to better define a process as a best practice, extensive benchmarking should be conducted. This compares the results of processes within the same industry or compares like processes across industries. The most effective processes are identified as best practices.
Step 3. How can an organization measure the outcomes associated with intangible resources to provide input into the budgeting process?
"It is not the strongest of the species that survive, nor the most intelligent, but the one most responsive to change" Charles Darwin
Effective knowledge management has emerged as a key characteristic of the most competitive organizations. Eighty percent of all businesses engage in some form of knowledge management [23] . The key competitive factors are knowledge creation, knowledge extraction and knowledge use. A general framework of technological learning is applicable as a subset of these factors [15] .
The value that knowledge management brings to an organization must ultimately be Knowledge management related questions can be incorporated into a similar tool to capture a point in time perspective of an organization's knowledge management measurements. These points in time metrics can be trended to denote progress or digression. The questions should be stated in such a way that they produce a range from none to excellent broken into approximately four levels of execution.
Organizations monitor tangible results such as increased profits and reduced costs using traditional methods. As organizations invest more resources in knowledge management, focus will be placed on developing metrics that measure the intangible benefits of knowledge sharing. This will enable management to make more effective decisions related to the deployment of the organization's knowledge management strategy thus leading to improved tangible outcomes. Existing program management measurements have been applied to this area with varying applicability.
Step 4: What is the IML of Link, Measure, Manage, and Budget?
"Cognition is the human capacity to perceive, interpret, and reason about environmental and conceptual environmental or organizational stimuli and meta-cognition the capacity to think about thinking, as metalearning means to learn about learning" (Carayannis, 1994) The typology of operational technological learning (Carayannis, 1998) This intangible knowledge must be linked to tangible resources in order to effectively measure and manage for obtaining the optimal benefit. If knowledge is not one of primary outputs of an organization, it is not often measured enough or important enough to devote resources to. How do we provide the tools by which the GKL can measure the value of knowledge management to its core strategic goals? The appraisal of the changes in intellectual assets created is very elusive. Criteria must be defined and standardized in order to make an assessment. GKL must learn to measure creativity and the creation of new knowledge. The supposition is that had they access to knowledge sharing measurements, it could have influenced the organizational decision in a more effective direction. Without the benefit of linking, measuring, managing and budgeting, a logical argument containing quantifiable facts could not be presented.
Arthur D. Little has described a value necklace flow that represents a similar process to that of link, measure, manage, and budget. It illustrates how capturing knowledge is a continuous process. Once knowledge is created, is must be made available to be acquired and subsequently selected via a search by a knowledge extractor. It is then evaluated and employed by a knowledge user. Through the process of synthesis, the knowledge is catalog and stored for later review and ultimately purged. In the process of evaluation, the knowledge extractor may indeed add value and thus become a knowledge creator as well. All newly created knowledge must be find its way back to the beginning of the cycle in order to be made assessable to knowledge extractors.
Superimposing the knowledge creation, extraction, and use value chain over the value necklace for acquiring knowledge, results in the frame work for the Link, Measure, In addition to linking intangible assets to tangible resources, the intangible results must be linked to tangible outcomes. This provides the ability to create a proxy measure of the cost and benefits of intangible assets. This is not an exact science. It is not as important to measure the results accurately the first time as it is to establish a baseline upon which the measurements can be improved over time. In addition, with approximate measurements, better decisions can be made in the interim than with no measurements at all. Given the ability to measure the cost of intangible assets and the benefits provided, facilitates the ability to manage the intangible assets. Without measurement, there is no ability to manage. Again this is an iterative process. The process of management implies feeding into the budgeting process to affect the resources applied to the intangible assets.
The results are then allocated to the respective investments to assess the return. Since as stated earlier, industries that utilize knowledge will be valued more highly, this is a powerful incentive to maximize the return on knowledge.
Throughout the iterations, the linkages must be reassessed to improve the accuracy of the association of intangible assets to tangible resources. At the same time, improvement in the accuracy of the measurements will ensure that the ability to manage the intangible assets progresses.
The first organizations in knowledge based industries to master the Link, Measure, Manage, and Budget process will be able to capitalize on their intangible assets and become more competitive and successful. Organizations such as GKL, who have a wealth of specific knowledge upon with to draw have the opportunity to become recognize as world class in knowledge management. If done effectively, it could enhance the value of GKL beyond expectations.
